Correlation of vitamin D with inflammatory factors, oxidative stress and T cell subsets in patients with autoimmune hepatitis were investigated. Patients with liver diseases (n=635) treated in The Sixth People's Hospital of Qingdao City from March 2015 to January 2018 were selected, among which 80 cases diagnosed with autoimmune hepatitis were included into observation group, and 80 healthy cases were included into control group. Patients with autoimmune hepatitis were further divided into normal 25-hydroxyvitamin D [25-(OH) D] group (n=40) and abnormal 25-(OH) D group (n=40) according to the level of 25-(OH) D, and divided into normal liver function group (n=40) and abnormal liver function group (n=40). 25-(OH) D, liver function, inflammatory factors, oxidative stress level and T cell subsets were compared. In the observation group, levels of 25-(OH) D, superoxide dismutase (SOD), total antioxidant capacity, and T cell subsets were lower than those in the control group (P<0.05), while levels of total bilirubin (TBIL), indirect BIL (IBIL), direct BIL (DBIL), aspartate aminotransferase (AST), alanine aminotransferase (ALT), inflammatory factors and malondialdehyde (MDA) were higher than those in the control group (P<0.05). In the normal 25-(OH) D group, levels of inflammatory factors and oxidative stress factor were lower than those in the abnormal 25-(OH) D group (P<0.05), while the SOD level, total antioxidant capacity and T cell subset counts were higher than those in the abnormal 25-(OH) D group (P<0.05). Moreover, the 25-(OH) D level in patients with autoimmune hepatitis was negatively correlated with hs-CRP, tumor necrosis factor-α (TNF-α), ALT and MDA, but positively correlated with CD3 + and CD4 + counts, SOD and total antioxidant capacity. Patients with autoimmune hepatitis, especially those with decreased level of vitamin D, are more prone to enhanced inflammatory and stress responses, decreased levels of T cell subsets and decline in immunity.
Introduction
Autoimmune hepatitis is an autoimmune response mainly due to antibodies against hepatocytes in the body, which often leads to hepatic parenchymal inflammation. Positive autoantibody and immunoglobulin G (IgG)-globulinemia can be observed in clinical biochemical examination (1) , while inflammatory changes in hepatic tissue border can be seen under the microscope. Autoimmune hepatitis will develop into cirrhosis and hepatic failure if not treated in time. Moreover, autoimmune hepatitis has complex clinical manifestations with chronic hidden onset, and few patients have acute onset (2) . With the prolongation of course of disease, hepatic failure will occur, threatening the life of the patients. Since autoimmune hepatitis attracted attention in the clinic in the 1960s (3), a variety of clinical treatment methods have been adopted, among which immunosuppressors are of important value in improving biochemical indexes and clinical symptoms of patients, and even in reversing hepatic tissue fibrosis (4) . With progress made in diagnostic techniques, the detection rate of autoimmune hepatitis has remarkably increased, and autoimmune hepatitis has become the second major disease following virus-induced liver diseases in clinic, attracting increasingly more attention from clinicians and patients (5) .
It has been confirmed in previous studies (6) that there is significant enhancement in the inflammatory response and oxidative stress response of patients with autoimmune hepatitis, and patients are complicated with immune dysfunction. According to a recent study (7) , changes in the vitamin D level are closely correlated with the occurrence and development of autoimmune hepatitis. However, correlations of the vitamin D level with inflammatory response, oxidative stress response and immune function of patients with autoimmune hepatitis have rarely been studied. Therefore, this study investigated the above correlations.
Patients and methods
General data. A total of 635 patients with liver diseases treated in The Sixth People's Hospital of Qingdao City from March 2015 to January 2018 were selected. Eighty cases meeting diagnostic criteria for autoimmune hepatitis of the American Association for the Study of Liver Diseases in 2002 were included in the observation group. They were aged 18-60 years with normal mental state and educational level of primary school and above. Each patient signed an informed consent before enrollment, and the study was approved by the Medical Ethics Committee of The Sixth People's Hospital of Qingdao City. Subjects with alcoholism, a history of long-term drug therapy, diagnosed with hepatolenticular degeneration, genetic metabolic liver-related diseases, complicated with viral hepatitis, liver tumor or other autoimmune diseases, or who took immunosuppressors and/or glucocorticoids within 15 days before enrollment were excluded. Additionally, 80 healthy cases receiving physical examination in The Sixth People's Hospital of Qingdao City during the same period were included in the control group, and subjects with known liver diseases were excluded. Eighty patients in the observation group were further divided into normal 25-hydroxyvitamin D Research methods. Related indexes of patients were retrospectively analyzed. Based on different groups, 25-(OH) D, liver function, inflammatory factors, oxidative stress level and T cell subsets were compared between patients diagnosed with autoimmune hepatitis and healthy people. Inflammatory factors, oxidative stress level and T cell subsets were detected when 25-(OH) D was normal or not, and changes in 25-(OH) D, inflammatory factors, oxidative stress level and T cell subsets were detected when the liver function was normal or not. Moreover, correlation of the 25-(OH) D level with inflammatory factors, liver function-related indexes, T cell subsets and oxidative stress factors in patients with autoimmune hepatitis were analyzed.
Evaluation criteria. Serum 25-(OH) D (liquid chromatography-tandem mass spectrometry, 10-80 µg/l), detection indexes of liver function include total bilirubin (TBIL, bilirubin oxidase method, 2-20 µmol/l), indirect BIL (IBIL, bilirubin oxidase method, 0-14 µmol/l), direct BIL (DBIL, bilirubin oxidase method, 0-7 µmol/l), aspartate aminotransferase (AST, colorimetric method, 8-40 U/l) and alanine aminotransferase (ALT, colorimetric method, 5-40 U/l), inflammatory factors include high-sensitivity C-reactive protein (hs-CRP, immunoturbidimetry, <10 ml/l), interleukin-6 (IL-6, ELISA, 0.37-0.46 ηg/l) and tumor necrosis factor-α (TNF-α, ELISA, 5-100 ηg/l), oxidative stress factors include malondialdehyde Table I . Comparison of 25-(OH) D, liver function, inflammatory factors, oxidative stress level and T cell subsets between the two groups (mean ± SD). was used for the comparison of ratio between two groups. The correlation coefficient method was adopted for the correlation analysis. P<0.05 indicates that the difference was statistically significant.
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Results
Comparison of 25-(OH) D, liver function, inflammatory factors, oxidative stress level and T cell subsets between the two groups. In observation group, levels of 25-(OH) D, SOD, total antioxidant capacity, and CD3 + , CD4 + and CD8 + counts were lower than those in control group (P<0.05), while levels of TBIL, IBIL, DBIL, AST, ALT, hs-CRP, IL-6, TNF-α and MDA were higher than those in the control group (P<0.05) (Table I) . 
Comparison of inflammatory factors, oxidative stress level and T cell subsets when 25-(OH) D was normal or not.
In normal 25-(OH) D group, levels of inflammatory factors (hs-CRP, IL-6 and TNF-α) and oxidative stress factor (MDA) were lower than those in abnormal 25-(OH) D group (P<0.05), while in the SOD level, total antioxidant capacity and CD3 + , CD4 + and CD8 + counts were higher than those in abnormal 25-(OH) D group (P<0.05) (Table II) .
Comparison of 25-(OH) D, inflammatory factors, oxidative stress level and T cell subsets when the liver function was normal or not.
In normal liver function group, levels of hs-CRP, IL-6, TNF-α and MDA were lower than those in abnormal liver function group (P<0.05), while the SOD level, total antioxidant capacity and CD3 + , CD4 + and CD8 + counts were higher than those in abnormal liver function group (P<0.05) (Table III) . 
Correlation analyses of 25-(OH) D level with inflammatory factors, related indexes to liver function and T cell subsets
Discussion
Currently, the etiology and pathogenesis of autoimmune hepatitis remain unclear, and genetic susceptibility, virus infection mechanism, and abnormal autoimmunity, are considered to be involved in its development (8) . Besides drug damage, virus effect and other common precipitating factors, changes in cytokine levels, immune dysfunction and dysregulation in the body and genetic factors are related factors causing hepatocyte damage (9) . The basic pathological changes of autoimmune hepatitis lie in the piecemeal necrosis around the hepatic lobules accompanied by the acute and chronic inflammatory cell infiltration of lymphocytes, monocytes and plasmocytes (10) . Autoimmune hepatitis frequently occurs in women of all ages, often complicated with autoimmune diseases except liver disease (11) . Satisfactory therapeutic effect can be obtained through using immunosuppressors, and the mortality rate of autoimmune hepatitis is up to 40% (12) . Therefore, it is extremely important to effectively understand the clinical features of disease and realize early detection, early diagnosis and early treatment (13) .
In this study, patients diagnosed with autoimmune hepatitis were studied, and changes in vitamin D level and liver function in subjects enrolled were investigated. It was found that in patients diagnosed with autoimmune hepatitis, the inflammatory level in the body was significantly increased, the oxidative stress capacity was significantly enhanced, and T cell subset and vitamin D levels were obviously decreased. At the same time, patients with autoimmune hepatitis with declined vitamin D level were studied, and it was found that inflammatory and stress responses were more significant and T cell subset levels were decreased compared with those in patients with autoimmune hepatitis whose vitamin D level was normal. Moreover, inflammatory and stress responses were increased remarkably, T cell subset levels were decreased obviously and the vitamin D level declined in patients with autoimmune hepatitis whose liver function was abnormal compared with those in patients whose liver function was normal. Finally, correlation analysis of 25-(OH) D level with inflammatory factors, related indexes to liver function and related indexes to T cell subsets in patients with autoimmune hepatitis manifested that the 25-(OH) D level in patients with autoimmune hepatitis was negatively correlated with hs-CRP, TNF-α, ALT and MDA, but positively correlated with CD3 + and CD4 + counts, SOD and total antioxidant capacity.
Results of this study indicate that in patients with autoimmune hepatitis, there are significantly decreased level of vitamin D, enhanced inflammatory and oxidative stress responses in the body, and decreased level of T cell subsets. Autoimmune hepatitis patients complicated with decreased level of vitamin D are more prone to aseptic inflammatory changes and peroxidation in the body. At the same time, the decline in T cell subset levels in the body leads to further damage to the immune function in the body. The decline in the vitamin D level is mainly manifested in the change in the level of its metabolite 25-(OH) D (14) . The mutation of the FokI gene in the initiation codon of vitamin D receptor exon 2 affects the mRNA transcription and replication in the vitamin D receptor (15) , thereby inhibiting the function of vitamin D receptor and leading to immunosuppression, so that the autoantigen tolerance is decreased, causing autoimmune hepatitis (16) . Moreover, damage is caused to the body's immunity, especially resistance to virus infection, maintenance of homeostasis and immune regulatory function (17) . Immunopathological cascade reaction is also further mediated, autoantibody levels are increased (18) , and a large number of antigen-antibody complexes are formed, leading to further damage to hepatic tissues (19) and enhanced inflammatory and stress response in the body (20) .
In conclusion, patients with autoimmune hepatitis, especially those with decreased level of vitamin D, are more prone to enhanced inflammatory and stress responses, decreased levels of T cell subsets and decline in immunity.
